Regulation of hepatic GLUT8 expression in normal and diabetic models.
GLUT8 is a novel glucose transporter protein that is widely distributed in tissues including liver, a central organ of regulation of glucose homeostasis. The purpose of the current study was to investigate expression and regulation of hepatic GLUT8 mRNA and protein. Therefore, Northern and immunoblot analysis, semiquantitative RT-PCR, and immunofluorescence microscopy were performed using mouse livers at different stages of embryonic and postnatal development and in type 1 (streprozotocin treated) and type 2 (GLUT4 heterozygous) diabetes. GLUT8 mRNA and protein expression in embryonic liver was differentially regulated depending on the prenatal and postnatal developmental stage of the mice. Immunofluorescence microscopy of liver from wild-type mice demonstrated the highest levels of GLUT8 protein in perivenous hepatocytes pointing to its role in regulation of glycolytic flux. In diabetic scenarios, GLUT8 mRNA levels were correlated with circulating insulin; specifically, GLUT8 mRNA decreased in a type 1 diabetes model and increased in a type 2 diabetes model, suggesting a regulatory role for insulin in GLUT8 mRNA expression. While up-regulation of GLUT8 protein occurred in both models of diabetes, only in streptozotocin diabetic livers was GLUT8 zonation altered. These data demonstrate that GLUT8 mRNA and protein are differentially regulated in liver in response to physiologic and pathologic (diabetes) milieu and suggests that GLUT8 is intimately linked to glucose homeostasis.